page 18 Table 3 hand hygiene, optimal catheter site selection, maximal barrier precautions at insertion, chlorhexidine skin antisepsis, daily review of line necessity, sterile line access, use of closed needleless intravascular catheter systems and ensuring the line dressing stays clean and intact. (11) (12) Reductions in NICU CLABSI rates have been achieved in developing countries (13) (14) , but data from African NICU's is extremely limited.(5,15) Our study reports the first CLABSI surveillance programme data from a public sector NICU in South Africa and aims to identify risk factors for CLABSI in this setting. The TCH NICU CLABSI surveillance and prevention program was implemented on 9
Methods
August 2012 with the aims of determining baseline CLABSI rates through prospective surveillance and reducing CLABSI events through use of central line insertion and maintenance bundles.
Study design
The prospectively compiled NICU central line register was used to identify cases and Hospital and laboratory records for the cases and controls were retrospectively reviewed.
If a "control" folder was not available or the information in the folder was incomplete, the next randomly selected folder number was used. All positive cultures from catheter tips submitted from the NICU during the study period and all blood culture results of babies who died or were transferred to other neonatal wards with central lines in situ were evaluated for possible missed CLABSI cases.
Umbilical arterial lines were excluded from this study because surveillance of these lines was not part of the programme initially and none of the CLABSI cases were attributed to arterial lines. The CLABSI register was the primary data source used to determine total patients and central line days in order to calculate the CLABSI rate.
Definitions
The wound classification was used to classify the wounds of all the study participants that underwent surgery.
Statistical Analysis
Normally distributed data was described using means and standard deviations; nonparametric data was described with medians and interquartile ranges. The Chi-square test was used to compare demographics of CLABSI cases vs controls; a p-value <0.05 was considered statistically significant. Stepwise forward logistic regression analysis was performed to identify risk factors for CLABSI reporting odds ratios and 95% confidence intervals.
Ethical Approval
Approval of the study (including a waiver of individual informed consent) was obtained from the Health Research Ethics Committee at Stellenbosch University (S14/07/153).
Results
Fourteen CLABSI episodes were documented in the CLABSI register. One CLABSI episode was excluded from the study because it did not meet the CLABSI definition as per CDC/NHSN 2014 guidelines. An additional six "missed" CLABSI episodes were added following review of laboratory and hospital records, yielding a total of 19 CLABSI events for which 76 controls were selected (a total of 95 study patients). The NICU
CLABSI surveillance registers documented insertion of 706 central lines into 530
neonates during the first two years of the programme (a total of 3187 central line days).
Nineteen CLABSI episodes in 17 patients were identified, yielding a CLABSI rate of 5.9/1000 line days. The demographics of the study population are summarised in Table 1 
Discussion
The CLABSI rate of 5.9/1000 lines in our NICU is similar to that reported from other LMIC but much higher than CLABSI rates in high-income settings. Limited resources, understaffing, overcrowding and the high rate of premature and low birth weight babies probably contributed to our high CLABSI rate. In this setting, CLABSI cases occurred more commonly in babies of lower gestational age, lower birth weight, those undergoing surgical procedures and patients with catheter dwell time exceeding 4 days.
A patient with a central line, who was admitted to NICU for longer than 30 consecutive days, was 20 times more likely to develop a CLABSI event, than patients with shorter NICU stays. This result remained significant in multivariate analysis, although the confidence interval was very wide. The wide confidence level can be attributed to the small number of cases. We postulate that the increased risk associated with CLABSI and long NICU stay may be due to increased risk of bacterial colonisation in critically-ill patients with complicated and/or multi-system disease (21, 22) . Gram-positive organisms (Total), n (%)
Staphylococcus aureus

Coagulase negative Staphylococci
Enterococcus faecalis
Gram-negative organisms (Total), n (%)
Klebsiella pneumoniae Acinetobacter baumannii
Yeasts (Total), n (%)
Candida albicans
Candida krusei
Candida parapsilosis
(23)
1 (5) 2 (9) 2 (9) 12 (54) 5 (22) 7 (32) 5 (23) 3 (13) 1 (5) 1 ( 
